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METHOD F012 RECORDING/REPRODUCTION AND DISTRIBUTION MEDIUM Technical Field
`this invention relates to data recording and/or reproductive apparatus and
data storage mediums, and more particularly to manipulating the
recording/reproducing/storage of data to account fez defects in a storage
medium. Background of the Invention 'flee data recorded in or reproduced
from a hard disk drive (referred to as an HDD hereinafter) is managed by
the file management Function of a built-in operating system (referred to as
am OS hereafter or a host computer. For example, an HDD itself is not
involved in specification of data recording area or free area in the disk,
hut the data is recorded in an area which is specified by the host
computer. Further, whop data is reproduced, the data is read out from an
area specified by the host computer. 1-n operation of the "MS-DOS" or
"UNIX" {both are brad names) operating systems, the recording area is
divided into fixed size data blocks {512 bytes or 1D2 bytes) when a disk is
initialized (or "formatted"), and data is recorded in units of the data
blocks. This method is called fixed size division. In fixed size division,
the number which is specific to sector (referred  to as sector ID
hereafter) is written at the   11 April 2003 2 head of each scctor when the
disk is initialized. A sector ID indicates a physical. position on the
disk. For example, a sector TD consists of an t3 bit sector number, a 7.6
bit track number, a 9 hit Matte number and a 1G bit error checking code
(referred to rte; t"hC (Cyclic Redundancy Check code hereinafter) . The
host computer manages the sector ID by use of a series of logical, block
numbers (referred to as LBA (Logical Block Address) hereinafter). The
physical position on the disk at which data is to be recorded i9 specified
by the host computer a s LBAs . Fig 15 shows an exemplary structure of a
conventional HDD system. In this exemplary structure, "MS--DOS" is used as
an OS. In the system of Fig 15) a microprocessor unit (referred to as MPU
hereafter) 11 controls the functions of HDD 1. A serve circuit 12 generates
a driving signal for controlling ~'i voice c011 motor 7.3 (referred to as
VCM hereinafter) , and the VCM accordingly firect a magnetic head (not
shown in the drawing to a prescribed track position on a disk 18. A buffer 



accumulates data supplied from the outside to HDTV 1 and data to be
supplied to the out tide from HDD 7.. A R/W (read/write) channel processing
unit 17 generates a signal to be recorded on tic disk 18 and a signal read
out from the disk 18 A hard disk controller (referred to as HDC
hereinafter) 15 controls the writing/reading of data in/from buffer 16 arid
transfers data   11 April 2003 3 between the buffer and RW channel
processing unit 17 based on control by the MPU 11. An MPU bus 14 couples
MPU 11, servo circuit 12 HDC :L5, and R/W channel processing unit 1.7. ,fin
error correcting code (referred to as ACC hereiriafter) is added to the
data to be recorded in the disk 18. When the DCC indicates that Z11 error
is present in reproduced data., the MPU 1.1 again tries to reproduce the
data from disk 18. This operation is called retry processing. In a typical
HDD, retry processing is repeated several times as an internal process .
The MPU 1.1 regards a sector from which recorded data can not be read out
as a defective sector when the data can not be read out in spite of retry
processing. The MPU "notes" that the sector in defective so that the next
time data is recorded on the disk, the defective sector is not used) but
rather, a r.tplacenient sector located on a normal7.y unused portion of the
disk i~ sttbsl:ituted Eor the detective sector. This processing is called
replacing sector processing. The HUD 1 i~ connected to a host computer 2 by
way o~ 1 bus such as a SCSI (Small Computer System Interface) bus or an
1D1: (zntPgr~mtd Drive Dl ectronics) bus . "NtS-DOc" is used a:, an OS 21
in the host computer ?. , ~md a device driver 22 is a program for accessing
the disc 18 as L~lock device. A logical format program 23 is a program for
WziLing the: initial~.~.ation infor~r.ation (fox- example, sector iD   11
April 2003 4 arid Lzle managing table) Lequired when the disk 1~ is
initi.alizGd_ A DIGS (DaJJ.C Input Output System) xs connected to the
dev.iae dr~,ver 22 and the logical format program 23, and is a program for
serving I/O (Inout/Output) between host computer 2 and HDD Wheat image and
audio data (rei:exred to as AV data hereinafter) of a high dar.a rate is
recorded in the above mo ntionod HDD 1 in logical b~.ock units, then a
continuous atx-eam of data is broken up and recorded on the disk in the
form of sma,l.1 Lrac~ncnL9, Such a state is called fragmentation. As a
result of frac7mentation) wizen the data is to be read out from the dts?~
frequent head seek operations and attendant disk rotation waiting periods
occur) thereby adversely affecting the continuity of t:he roproduced data .
To avoid this problem, the data is recorded not in 



~.UgLCa~ bl~CIC units but of a multiple of logical sect orsy , The size of
a continuity i:~ maintairtc:d clu;Ler urrits . The cluster is in cluster
units, each cluster consists blocks (for example) a unit of 1024 cluster is
determined so that data even though fragmentation may occur in of tho satre
fixed size regardless o. data l.ype tc~ allow foL easy control (including
data writing). roc wide:Ly different AV data rates, the data is recorded
acCOrding to a cluster size that is based on the ma:cimum data xwL;~.
'1'hu~;, tire AV data Craving a rate lower than the maximum   11 April 2003
5 rate i.s mv~:rtheless recorded in a cluster size determined on the ba:;is
of the: maximum rate. . As a Lesult, data having a J~ow rate (for example,
data including only audio information and AV data having a low rate) or
data having a small size (for example, system management data) i.s retarded
in a single cluster size unit (maximum rata), thereby giving xi~e to unused
cluster portions and reducing the utilization rate of the recording area of
the disk. Disk defects arc accounted for during logicaJ.~to pY~y:~~.ca1
~C~dr~-':7~ C:OI1V~~S1o11 processing in the HnD 1.. A defect which ~.s
fot:mod in the stage before the disk ie used by user (for c.;cmmpl.e, the
defect formed during fabrication or transportation) i_; called ~~n initial
defect. A defect formed after initial usage is called a secondary defect.
when an initial defect i.s detected by entire surface vcri~:zcat.i_ort
during L~ahrication and initialization, slip rcpl~~ci.ng processing is
performed. The slip replacing proce9sing involves ;.;kipping tkte physical
addxass of a defective sector drat.-ins the logical-to~physical addxess
con.Version process . The physical address of th< normal (non-defective)
sector positioned subseduent to the defective sector is used instead of the
phy~aical addre9s of the defective sector. The slip replacing processing is
x;PalizPd by skippiztg tae pi-~ysical address of a ciofecr_i.vc sector whLn
consecutive logical addresses are 1=Lwm:~l,ated to their respective
physical addresses.   11 April 2003 6 On the: other hand, a secondary
defect is subjected Lo replacing sector processing. The replacing sector
processing involves the: use of a replacement sector which has bsen secured
previously in a separate area of the disk, The replacement sector is used
instead of tre defective sector. More S~7~i:3fi.oally, a physical address
in the replacement sector is allocated to the logical- address which
indicates the defective sector during logical-to-phyeiea7. address
conversion processing. The r~:plaGing sector proce:~sing is classified into
replacing prd~essing and automatic replacing processing, to be described
~iex-eimafter. method for detecting a secondary defect in a disk and
nt:ocesr~img subsequent to such detection will now be described. 6dhc:n
recQrdGd data is rrproduced, retry processing is performed iL an error is
detected in the reproduced data. In retry processing, reproduction is
repeated while changing various paracnsr.ers. If the data can not be read
out in spite of a pYedetertLtl('_d riLlnlber of repetitions, the address
i.s regarded as a :secondary defect3.ve address. When data is thereafter
recorded on tha disk, r_i~e defective address is subjected to replacing
prr~cesp inch. If the data can be read out before the predetermined
nutnt~er of repeated retries, thn address is regarded as an address which
is likely deteriorated, and the data is recorded auComatic<~lly in the
replacing sector area zn the I~v 1 after the 



11 April 2003 7 data which has been read out is transferred to the host
computer 2. xl~is processing i9 called automatic replacing processing. In
any case in which replacing processing or automatic replacing processing is
performed, the host computer 2 may access data according to consecutive
LBAs. xn other wards, even if the phy:~ical address vecomes discontinuous
as the result of replacing pr_oces~i.ng or automatic replacing processing,
the LHA i.s conti.nuaus . When the data is reproduced from a disk in which
repl.aciny processing or automatic replacing processing tras been
p~:rCarrned, the overall data accessing time is increased due to the
odditiona7- time needed i~or performing a seek for moving the tnagnutic
head to the replacing area, a disk rotation after the soak, a seek for
returning the magnetic head to the original area to z-oproducc the
subseqmnt sector, and a disk rotation after the seek. The wai~.iy t~mc due
to such mechanical operation (null. rurrni.nc~ time irr which data transfer
is not performed) could he a critical problem. :Cn rhP case that the
secondary defect is handled by the host computez ?, t~ecau:~~ tlm data is
managed in cluster units) an e.nri~c clu:~r-er area become, cull when one
sector in the cluster is defective. As the result, the continuity of data
and utilizztian rate of Lhe recording area arm sacrificed) 11s the; number
of secondary defects increases due to inerE_ased wear, the above-mentioned
cluster replacement operation   11 April 2003 8 occurs frequently, the null
recording area increases and the apparatus becomes disabled as an apparatus
for recording/reproducing continuous data such as image and audio signals.
Objects and Summary of the Invention The object of the present invention is
to solve the above-mentioned problems. The object of the invention is
realized by providing a recording system, reproduction system and storage
medium wherein the`data unit recording sized is determined according to a
particular one of multiple recording modes, and/or wherein defective
storage medium areas are managed by exchanging one or more continuous data
type storage areas with one or more dispensive type data storage areas. In
accordance with a first aspect of the invention, there is provided an
apparatus for recording data as recording units on a recording medium,
comprising: means for designating one of plural recording modes; means for
setting the size of recording units according to said designated recording
mode; and means for recording the data on the recording medium on a
recording unit - by - recording a unit basis, wherein the data includes
audio data, video data and system management data. 



11 April 2003 8a In accordance with a second aspect of the invention, there
is provided an apparatus for reproducing data from a recording medium,
comprising: means for recognizing one of plural recording modes according
to which the data is to be reproduced; and means for reproducing data on a
recording unit - by  recording unit basis, wherein the size of each said
recording unit is determined on the basis of the recording mode associated
with said unit, wherein the data includes audio data, video data and system
management data. In accordance with a third aspect of the invention, there
is provided a method of recording data as recording units on a recording
medium, comprising the steps of: designating one of plural recording modes;
setting the size of recording units according to said designated recording
mode; and recording the data on the recording medium on a recording unit -
by - recording unit basis, wherein the data includes audio data, video data
and system management data. In accordance with a fourth aspect of the
invention, there is provided a method of reproducing data from a recording 



medium, comprising the steps of: recognizing one of plural recording modes
according to which the data is to be reproduced; and   11 April 2003 8b
reproducing data on a recording unit - by - recording unit basis, wherein
the size of each said recording units is determined on the basis of the
recording mode associated with said unit, wherein the data includes audio
data, video data and system management data. In accordance with a fifth
aspect of the invention, there is provided a recording medium for storing
data, comprising: an audio/video data recording area for storing video
data, said video data being recorded in said audio/video data recording
area on a recording unit - by - recording unit basis according to one of-a
plurality of recording modes, the size of each said recording unit being
determined on the basis of the recording mode associated with said unit;
and an information technology data area for storing system management data,
wherein the data includes audio data, video data and system management
system data. In accordance with a sixth aspect of the invention, there is
provided an apparatus for recording data on a recording medium having a
continuous data region and a dispersive data region, comprising: means for
detecting a defective region within said continuous data region; means for
recording continuous data and dispersive data onto said recording medium;
and   11 April 2003 8c means for controlling said means for recording to
record said dispersive data in said dispersive data region and in said
defective region. In accordance with a seventh aspect of the invention,
there is provided an apparatus for reproducing data from a recording medium
having a continuous data region and a dispersive data region, comprising:
means for providing a location within said recording medium of said
continuous data region and said dispersive data region; means for
reproducing continuous data and dispersive data from said recording medium;
and 



means for controlling said means for reproducing to reproduce as dispersive
data at least a portion of said dispersive data which has been recorded in
said continuous data region. In accordance with a eighth aspect of the
invention, there is provided a method of recording data on a recording
medium having a continuous data region and a dispersive data region,
comprising the steps of: detecting a defective region within said
continuous data region; recording continuous data and dispersive data onto
said recording medium via a means for recording; and   11 April 2003 8d
controlling said means for recording to record said dispersive data in said
dispersive data region and in said defective region. In accordance with a
ninth aspect of the invention, there is provided a method for reproducing
data from a recording medium having a continuous data region and a
dispersive data region, comprising the steps of: providing a location
within said recording medium of said continuous data region and said
dispersive data region; reproducing continuous data and dispersive data
from said recording medium via a means for reproducing; and controlling
said means for reproducing to reproduce as dispersive type data at least a
portion of said dispersive data which has been recorded in said continuous
data region. 



In accordance with a tenth aspect of the invention, there is provided a
recording medium for storing continuous data and dispersive data,
comprising: a continuous data region for storing said continuous data; a
dispersive data region for storing said dispersive data; and a defect
region included in said continuous data region; wherein said defect region
is managed as part of said dispersive data region such that dispersive data
is stored in   11 April 2003 8e said defect region despite said defect
region being included within said continuous data region. Brief Description
of the Drawings The following detailed description, given by way of example
and not intended to limit the present invention solely thereto, swill best
be appreciated in conjunction with the accompanying drawings, wherein like
reference numerals denote like elements and parts, in which: FIG. 1 is a
block diagram illustrating the structure of a recording/reproducing
apparatus in accordance with the present invention; FIG. 2 is a diagram
illustrating an emeplary format of recording areas for a hard disk drive; 



11 April 2003 9 GIG. :t is a diztgram i.~.3.ustrating AV data recorded in
c~.usrer. unil:s, the size of. which vary according to the recording ma<~r:
; t'IG. i is a diagram for describing the TOC management a~.'c~a olao~an ~
n x IG. 2; FIG. S is a diagram fox describing the part descriptor area
shotsn in PIG. 4; FIG. G is a flow chart describing processes performed
when a heat computer i~ initialized in accardanee with the prc;~eot
invention; ~'zG. 7 is a flow chart for describing processes pe_r.~ormed
whe.z~ a host ccmput~:r is shut down in accordance with the present,
invention; FIG. ~ is a flow chart for describing processes pc~rforn.ad when
1~V data is recorded; FIGS. 9~'~--9D a~-e iliac;t:am9 useful for describing
proczd~-es performed whe:i Av d:~ta is recorded; FIG ; . 7.01-10C aic:
diagrams for describing TOC 



information operatiang performed when hV data is recorded; FIG. xl is a
flow chart or describing processes ~~r.fnrrned when AV data is reproduced;
s~IG~. 12A-12C are diagrams useLul for describing TOC i.ni~ormation
operation: performed when AV data is reproduced; I'l:G. 13 is a flow ~~hart
for describing processes p.~r Lat.-nted when editing TOC' information;   11
April 2003 10 F1:G~. z4A~14D are diagrams for describing the recording arEa
and TOC information af.tex performing the processes of ~'IG. 13 ; anal FIG.
15 is a block diagram illustrating Che structure of a conventional
reCOrding/reproducing apparatus. beYatled Description of Certain Preferred
Embodiments 1~IC~. 1 shows an Pxemplary structure of a host computer `J.
for i.tnplementing the pr.~esent invEntion. The data to be r: c:corded or
reproduced i s assumed to be MPEG (Mooring Picture Ff.pe:.~t~ Group) AV
data . ML~LJ 31 control, operation of the host computer, incltiditlg
nt,Ztlagcmont of user data files. The MPU 37. has a builtin Rl~M (Random
Access Memn_-y) 40) and data which is used tf^mpurarily :uc:h as required
file management information and taio.m for nPw dexects is stored in
buil.t~in RAM 40. In a host Rl~~f 32, Lily management ta~~les, which
include defect list 47. used fo1 defect: processing, are written. A
memt~x~y control.l~r 33 controls AV data supplied from an :~1~~EG encoder
35 and AV dat~1 sent ottt to an rrali~a sintnl.taneous
recordittg/reproduction. cotttrolle~ also p~rform~ interface processing ATA
I~1T ~lttachmcnt) T/f' 3f3) the components be CaCtl UtheY by way of a data
bug 37. Further, cotZLrolleL controls tempora~.-y storage of host
itupttt/outpttt data . MPEG decoder 36 to The memory together with an ing
connected to the memory computer 



11 April 2003 11 The MP>~;G encoc3,er 35 receives an AV signal from an
ext~:rnal device (not shown in the drawing, for example, a tCIC:Visiotl
rec~iv~r), MFEG-encodes the image signal and audio gignzl separately,
multiplexes the encoded signals and supplies th~~ :nultip7 exed signal to
memory controller 33 . The MPEG decoder 38 separates multip7.exed dzta
supplied from the memory contro).J.er 33 by use of a dcrnultir~lexer knot
shown in the drawing) into image data and audio data, decodes the
respective image data and aLl~l7.0 data and traIlsmits the decoded data to
an external device. The ML~U 31, host FA;~f 3?., memory controller 33) and
ATA I/F 38 are coupled via data hus 37. 1T11 Z/>~' 38 perfozms interface
processing between an HDD 1 and 1'~ost computer 2 by way of the data bus
37. The HDD 1 has elm :~zme structure as ~:hown in rZG. 15 and therefore
will mot be doscrif7ed again. NxC, the opera~ion of the host computer 2 is
desc~_iUed. An AV signz) rrom an extexnal device not shown in the drawing
(f.or example) a GcleVision receiver) is supplied to the c~t~rc encoder
.35. The MP);G encoder 35 e~~codes the image signal and audio siy:al
separai.ely, multiplexes them by use of a builtan muttiplexer (not shown
~.n the drawing), and then supplies theca to the memory controller 33. The
memory controller 33 forwards the input 11V data to Lht~ buf fer 3~ for
temporary etorage . The Mt~U 31 cent ro1_s tile memory controller 33 to
read out the AV data   11 April 2003 i2 stor4d in the buffer 3~ in
predetermined amounts, and supplies the read our AV data to the HDD 1. for
recording. The MPU 31 commands the HDD ~. to read out the AV data so that a
predetermined amount of AV data is stored in the buffer 34 for reproduction
op~:rati.on. The AV data read out from the HDD 1 2lCCOrdlIlg td the MPU~s
commando is temporarily stored in the bsif.fer 34 by way of the memory
controller 33. The AV data read out by way of the memory controller 33 is
supplied to the MPEG decoct?r 36. The MP1;G decoder 36 demultiplexes the
input AV data into ~rnage data and audio data and decodes the image data
and audio data separately. The decoded data is then transmitted as an AV s
igna l . 3~'zG. 2 shows ail exemplary data format of the recording arc~t of
tire ~iDD 1. The entire recording area of the disk 18 of Lhc IIDD 1
co~~siste of a mu7.t iple of logical blocks, addressed accoading to a
~eri~s of consecutive logical block addresses ( f rorsl I~BA 0 to L1;A N) .
n'he area from L3A O to LBA M-7. is the recording area Coi I~V data, and
the xe9idual area from hDA M to LHA N is an IT (Information TectznoJ.ogy)
recording area, The IT recording area cormi.:rs of. an audio data area, TOC
(Table of Content) area, aild secondary dofect list area. The area where
the user data can be recoreieci ir5 thF.: AV data recording area and the
audio data area , `fire tlOC area and the secondary defect list area belong
to the sy~i:f~ni management area.   11 April 2003 13 



The AV data is recorded in cluster units, wherein the Cluster size msy be
different for any two given reCOrding modes. Facl~ recording mode is
aasoaiated with a distinct bit rate. For e:camp le, the recording modes can
include an edit mode (8 Mbps) fo;: record.ing the data which can be edited,
an SP mode (4 Mbps) for recording the image at a relatively high quality,
though the qLlall.ty is not so high a9 that in the edit mode, or an LP mode
(2 Mbp:) for rer~otding data during a relatively long period of time)
though the quality is not as high as that in the former two modes. A clii;
ter is a groan of logical blocks and is the minirnum uc~i~ arranged an a
disk when the data is recorded. A9 uientioned ~f~UVL, tlZe size cW a
cluster varzes depending on the rec:or.-dit,y rnod~~, far example, the size
is maximum for edit mode, rninantum for hP mode, and between maximum and
minimum for Sp mode. FIG. 3 Shows an exemplary arrangement of data Files to
bo r~:cordad, User data filed (AV data and audio data) are rec~~}:ded pn
cluster units having respective sizes in accordance caitl the retarding
mode of the user file in question. The dal.a x2cooded in the system
management area is recorded in logical hloclc units. Each file of AV data
is denoted ioy a title. 'L~he structure of C.l~e TOC area is shown in FIG.
4. The TOC' azea cor_sista of a TOC_' management area, title number area,
~tm:l pZrt de::criptor area. The data in the TOC area is used to manage the
titln_ information, free area, and defect area.   11 April 2003 14 xn the
'fOC management area 2 byte unit pointers axe , ;~Lo~:~.~d fox indicating
the part descriptor (defect area part descriptor, x~ee area descriptor, and
free part descriptors which describes the position of the recorded data on
the disk. "~S`f 'f~Io" i:~ a pointer w~~ich indi catee the number of the
first title a.~d "hAST 'IUo" i^ a pointer which indicates the number of the
last title. "P-DFA (Par.t~Defoct Area)" is a pointer which indicates tha
de~ect area. "P,~;mpty" is a pointer which indicates the area having no
part deNc~:iptor, in the example shown in FIG. 4, the "P-Empty" pointer
indicates 4, thereFore the fourth part descriptor of the part doscr~.ptar
area is an empty data where no content is described. "P-~'RA" is a pointer
which indicates the empty area (x rco Recorc3abJ.c' Areay , and in the
example shown in FxG. 4, "Q'12A" pointer indicates 2, therEfore the free
area information is dre.scribed in the second part descriptor of the part
descriptor nLC:a. A title number area has a size for 24.7 titles, and 1
byte mit pointers for indicating a part descrintoz of each title i s stored
tr~~.rs~ n. II1 the example shown in FIG. 4, the pointer of title 1
indicates 1) therefore the information of title 1 is de,cribsd i tl:c first
part descriptor o:~ the part descriptor araa . Thc~ structurQ of a part
descriptor is Shawn in FrCY. 5. 11 3yrt descriptor is 3.E byte
i.nfoL~nation consisting of the head   11 April 2003 



15 address of the recorded date on the disk, end address, pointer tai the
subsequent part descriptor, and~title attribute ini;orrnation (e.g,
reGOrding mode of title) . rn the example shown in H`IG, 5, the first part
descriptor of the part descriptor area is the intonmaLion of title 1, the
head address of the data of title 1 of. the user data area is described as
the head address, arid the end ad~~r4ss of title 1 of the user data area is
de9crihed as the end addre9s, furl.her the third part descriptor is
specified as the pointer information (the pointer indicates 3) to the part
descriY~tor which i:~ subsequent to title 1. If there is no pointer
i.nForr;ration specified to the subsequent part de::criptor (the value oC
the pointer is zero)( then the zero po.i.mter value indicates that there is
no chaining to the ~uu:3equent part descriptor. The address of. unused area
and the pointer inLorrnation snecifped to the subsequent descriptor are
described in the free part descriptor. The ;io.,t corrputer 2 msnages the
AV data recording area in unite of LP mode cluster size, and the address
number given ~-~med on this unit is called the HBA (Host Block ?address).
Fox example) asnu~ning thzt the cluster size in the LP mode is 25G
J.~~c~ical l.~loc;cs, then tha actual L$A is HBA x 256. k'or examnie, or
obtaining the TOC information of title x, a. pointer. which indicates the
part descriptor of title 1 is rht~a~n~:d from the first and second bytes of
the title number ~lr~a. Bascc~ on the addres9 tahzch the pointer indicates
(iz~ the   11 April 2003 16 exat~~ple s~lown in FIG. 5, the value of the
pointer is 1), the part descriptor of. title ~. the address of the first
part descriptor of the pert descriptor area) is accessed, and the address
on the uoer data area where the d<-tta is actually recorded is obtained. In
the care thzt the data is recorded dispersedly in the user data area, Lhe
address of the chaining part descriptor iin the ' example shown in FXG. 5,
the pointer value i.s 35 is obtained from tlrc: oha~.ning infoz7nation (the
pointer to the subsequent part deacziptor), and the chaining part
descriptor is accessed. Such ch3ir~cd access is repeated until there is no
longer a pointer to th~~ ::ubsec~u~nt part descriptox-, indicating that
there is no more ciZl.a a;~sociated with the titl.c~ being read out. In the
example :haven in FAG. 5, the data of title ~. is recorded dispersedly in
the second and fourth clusters in the user data area. The free zxea
inf.ormatior: and defect area information are each managed as a single
~:ontinuous infarmatiorr stream by chaining their recpectivr~ p<<rt
descriptors as the title information's part descriptors ure chained.
Referring Lo the flow chart shown in FrG. 6, the repr-oducti.on ~~rocessing
of the system management area data which i;~ 5erzorma~i when the host
computer 2 is started is described. In step 51) the: MPL1 31 reads out
the.TOC area information (the TOC infor,nation written Tn the TIDD 1 is
referred to as dTOC inorrnatian hereinafter) from the system managzment
area zecordod :n the H17D 1.   11 April 2003 i7 In step S2, the MPU 31
writes the TOC area information read in step S7. and cdenerates o'fOC ~TOC~
area information written in the host RAM 3?. is referred to as oTOC
information herei~7af.ter) irWormation. In step S3, the MPU 31 writes the
~ecandary defect list araa information read in step S1 on the hrfdetermined
address in the host RAM 32, and generates a new defPCt table. lifter
completion of step S3, the host computer 2 wa i t:; f or the ne:ct command
. Updatznc~ of the system management area information which is performed
when recording or reproduction in the ho9t co~nt~ui:er 2 is completed or
when a power is turned off is dP,criped referxiiig to a flow chart shown in
FIG. 7. Tn step S11., the :~1PU 31 calculates the difference between oTOC
aiifptmatl.OIl wxi~:ten in the host RAM 32 and the dTOC information written
in the IIDD 1 and records the difference as a new dTOC inLormat iota of the
HDD 1 In step 51.2, the MPU 31 determines whether the power of 



Ohe hUut computer is turned ofF. If the power is determined not to k~o
turned off, then the host computer 2 enters a wait state. rf thin powor icy
determinad to be turned off, then the sequence p~:oc~;eds to step 513, and
the MPU 31 determines whether a new dafect information is to be zdded to
the oTOC information of the h~~st_. R,I1M 32. If the MPU 31 determines that
new detect i.nfiormation is to be added to the oTOC information, the
sequence proceeds to step S14. At step St4 the defect information of the
11 April 2003 18 oTOC i.nforma~.ion is overwritten in the secondary defect
list area of the HDD ~., and the proce9sing of the host computer 2 is
brought to an end. If the MPU 31 determines that new defect iiiEormation as
not to be added to the oTOC) the processing of the ho:~t computer 2 is
simp~.y brought to an end. Updatine~ of the ay6tem management area
information wI~.i.ch is performed when the host computer 2 records the AV
data is described with raferencc: to the flow chart shown in FTG. e. Tn
step S:?1, the MPU 31 acquires the title and recording mode of the imago
dzta to be recorded xrom the user interface unit (not sho4~rn in the
drawing) . zn step 522, the MPU 31. Selects the free ~r~~a `i'UC
infor-tnztion (part descriptor information of the fxee area.) Eton among
the oTOC information (generated from the dTOC inF_or~t.ation of the HDD 1
in step S2 shown in FIG, &) of the host I2A.~1 3 2 . In step S23, 4he MPU
31 determir_os whether there is a new defect is the Exec area indicated by
the free area part C3.E~9cz'lptOr inform~il:iori selected in step S27 , The
determination i:; earri.ed out based on the new defect table generated in
thc_ host F~1M 32 in step S3 shoran in FIG. 6. If there is a new d~~Fect,
the scquencs proceeds to step S24, and in step S24, the M~U 31 dete::minGS
the a~ddr:e:~s of the cluster which includes the new defeat , excJ.udes it.
f rUtll the chain of the Lree area, and prareecls to step S?.5. 7:f the MPU
31 determines that thexe is na nc~w d4Cect in step S23, thn the sequence
procEeds directly to   11 April 2003 29 NLep S25. tn step S25, the MP'U 31
writes the data of the ree area part des~ripLor on the p~.~edetermined
address in the built-in RAM 40, and generates iWTOC intormat~.an (TOC
information in the hu~,~.t-in RAM ~o is referred to as iTOC information,
iTOC inFoxmation for recording is referred to as iWTOC information, and
i`fOC infiormation fox reproduction is referred to as zRTOC itWnzvnation~ ,
Xn step 5~6, Lhe MPU 31 issues a retry count limiting cotcortand to the HDD
1. That is , the FiDD 1 ro which the present inventJ.UTl 7. s applied
xt~ceives a number of retry limitation from the host camr~uLer 2 as a
command. This co;nmand is defined as a tu:w special command by, for
example, the ATA. When data cannot b~ c:oirect~.y written/re.zd to/from the
HDD x despite a number of x~~trie:~ equzl to the limirz~tion, the HDD 1.
sends an indication of Ltte addrass of the sector to/from which the
write/read failed to the host: computer and Bets the error status to
interrupt the ho9t computor. 2. The host conputer 2 detects the defective
address Wia:n interrupted. 1n Ntep S?7, the 1~IPU 31 determinES the count N
of the ntirnber of rec_oxding command issues corresponding to the recording
mode (Eow example, for edit mode N=3) of tt~e title to be reC~xded. More
specifically) N is equal to the number oz record o~erations that the hard
drive must perform in order to record a cJ.u:~l:er 11Z ZCCQYd3IiC with a
given recordi ng mode , For example, iL a given clu,~ter has a size of 1024
sectors and the hard drive   11 April 2003 



20 a:ecards in units of ?.S& sectors, a count of N=4 ~.s needed to r~:rc~xd
1. cluster. In stop S28, the MPU 31 sets the count N dGter~ni.ned ~.n sL:ep
S27 to the recording command issue count c4unt;et . In step S29, the MPU 31
converts HBA which is the addie9a for managing the AV data recording area
by use of the host computer 2 to an LHA. In step S30, the MPU 31 issues a
rnmmand to indicate the HDD 1 to record the title (acquired f-.xom the user
inter!=ace unit in step S21) by way of the data bus 37 <<nd the ATA I/f 38.
The recording command is issued based on the iW'fUC infozrnation of the
built--in RAM ~0. At that time, a recotdanle cluster i.s selected based on
the TOC informat~.on chain of free area of the i.W`~OC information as the
recording position. I:n step 537., the MPU 31 determines whether the count
value of ttie recording command issue count counter is zero. It thr Mi'U 31
determines that the count value of the retarding con5mand i.9~ue count
counter is not zero in step S31, then the sequence procced~ to step S3?.,
and 1 is added to the count value (Che value set in step S28) of. the
recording command issue count counter. The sequence thereafter returns to
step S30 and a rc:<:ording command is issued again. Tf the MPt1 31
determines the taunt value to be zero (the number oi~ rr~cordi.r~g command
issues is N-~7~) in step S31, then the :~equcnc~v proceeds to stop 533. In
step 533, the MPU 31 determines whether retarding of the title acquired in
step Sz1 is   11 April 2003 21 to He enriEd. rf the MfU 31 determines the
cuxzent title rec~nrding is not to be ended) the sequence returns to step
S28, and the MPU 31 eets the number of the counter to N for the suk~sequent
cluster, and repeats steps S29-S33. zf the MPU 31. determines the recording
ro be ended in step 533, the starting address of the recorded tit7.e,
ending addre;_,s of. the recorded title, recording made (title attxi.bute
inforn~ationy, and chain information (information on the pointer to thU
sub;,ec~uent part de .or~.ptor) are recorded in the oTOC information of the
host R1~~1 32. In step 535, the MPU 31 deletes tlm data indicating the nc~w
defect area from the new defect table znd add9 the addresse9 denoting the
extent containing the new defucl. aria to the secondary defect list area of
the oTOC a nfortnation of the. host l~ht 32, and the host computer 2 enters
a wait Mate . `f'Lhe procea9ing perLo~-med in Step S22 to step S25 shown i
rIG. R is described further referring to FIG. 9. FIG. 9(1~) shows tL~e rc:e
area infoz-mation which the MPU 31 has selected from the aTUC inforatation
oL the izost RA.~I 32 and FIG. 9 (B) shows the oTdC informltion. FIG. 9(C)
shows the iWTOC information cahich i:hc MPU 31 generates a.n the built-in
RAM 40, and fZG. 9 (D) snows the new defect table oEjtained as the result
of a new defect detected lay the ~IPU 31. FIG, 9(~L) shows the content of
the part descriptor in the free area. Ths free area consists of three
areas, the first   11 April 2003 22 area has the start address of 0 and
last address o 9, the second x-ee area has the etart addx'ess of 24 and
last address of '31, and the third frees area has the start address of 40
and the last acidrc5s oI n. 



rIG. 9(R) shows the part descriptor information of the oT(~C inornation of
the host~RAM 32. .In the content of the part det~criptor of the title ?, 16
in the first row represents the hcud address of the first extent
(continuous HRA. area on the HDD 1), and 23 xepresEnts the last address o
the first extent. 32 in the second i__ow represents the head address of the
subsequent extent, atld 39 xeprese~~tq the last address of the subsequent
extant. h~rl'..Ff in the third row represents that there is no data in the
to7.l.owing areas (c~.oared) . Tn other words, the data of title. 2 is
recorded in two e:ctents dividedly. The conteni~ of tile part descziptor oL
the free area and tile part descriptor of the defect area is h' ~F . . ri~
, arid represents that there - is no fx-ee ar~:a descrit~Liotl and no
defect area describtion because there i~s I10 d3t1 . FIG. 9 (C) hows the
content of the iTr~TOC information which has i~ecn generated in the
built-in RAM 4p of the MPU 31 by the ML~U :~~. during step S25 after the
processing i.n acepg S23 and S?.4 pPrformecl by the MPU 31. The area
denoted by address 2 out of: tha extent (having the head addrESS of 0 and
the last address oC 7) in the first row in the Lree area in r IG. 9 (A) is
daLc:rmired to be in a r_ew deECt area, and the ixst area ~.s   11 April
2003 23 excluded (processing, ire step S24 shown in FzG. 8) from the ohain
of Ltue fxec~ axon. Thcrcfore, the free area consists of two araar~, the
first free area has the start address of 24 and the end addresN of 3x, and
the qecond free area has the stare address oL 40 and the end addrFaa of n.
The iRTOC information is h''fI'. .Pr becyuse no data is --written. The new
detPCt t:aba.e shown in FIG. 9 (D) represents the area where the MPU 31
detects an r3, xn this Case, the new detect at address 2 of the Free area
is Th~~ MPU 37. ha:~ detected the new r~ycord~d its Lhe new defect table
FIG. :CO show s the oTOC error in step S23 shown in FIG. table represents
that the area newly detected secondary defect. 3efect and the detect has
beets in the buil.t~in ~M 40. informati on, iTOC information ~Ild
information of, the new defect table in the built-in RAM 40 after recording
o title 2 has been ended as shown in FIG. ~ and steps S34 and S35 shown in
FIG. 8 have been completed. FIG. 10(A1 shows the oTOC intoiu~ation of the
host RAM 32, one extent (having th? head addrP9~ o D and last address of 7)
is added to ~h~ pzrt de~c~:iptor in the detect area in comparison with FzG.
9(I3) where one extent is not added. This extent is generated as a result
oi: the ML~U' 31, adding the addresses denoting the extent containing the
new defect area to the secondaz-y defect area list of t:he oTC3C
information in step S35 shown in FZG. 8, FIG. 7.0 (B) :is the same as rIG.
9 {C) , and descxipti.on is omitted. The new c~iotecL table of the built-in
'~:A~.~1 40 of the MPU 3~. shown in h'IG.   11 April 2003 24 l0(C) repr~a
tints the result of deletion of the information of the address ? fxom the
information shown in I~IG. 9(D) (de~.eted based on recpxding of the extent
including the address 2 in the paxt do:~orxpLor of the defect area of the
oTOC information) through the processing, of. step 35 shown in FIG. 8.
Updating of the system management area information 



involved when the host computer 2 reproduces the AV data is described with
reference to the flow chart shown in FIG. 11. Tn stE~p 541, the MPU 31
acquires a title of the image data to be reproduced foim a asei interface
unit (not shown in the drzwing). Zn 9tep S42, the MPU 31 selects the TOC
axea information corre:~ponding to the title from among the oTOC
information (generated from the dsOG' inFormation of the Hr3b 1 i.n step S2
shown in PIG. G) of the host R.AM 32. In step 43, the MPU 3Z writes the
oTOC information seJ.ected in step S42 in the pred~:k:ern~ined address of
L?~e built-in RA.~1 40 in the MPU 31, and g~:nor:atea the iRTOC
information. zn step S44, the MPU 31 issues a retry count limiting command
to l:he Iron 1. In step SAS, the MPU 31 determines the coiuz~: N of the
numbEZ~ of reproduction commands limitations in accordance with the
rec:ordiz~g mode (fox example, edzt model oz tha title to he reproduced. In
step S46, the MfU 31 sets the nurnher; of. reproduction commands counter to
N. In seep S47, the MPLT 31 con~rerts H~fi which is the m1d-~whs used Wheil
the t:ost computer 2 manages the AV data   11 April 2003 25 r~:co~^ding
area to an Li~A. In step S48, the MPU 3~. issues a cotnrnand wh~.ch
indicate; reproduction bf the titJ.e (acquired form the user interface in
step S41) to the HDD 1 by way o the data bttS 37 and ATA I/F 3B. In step
S48, the MPU 31 determines whether there is any error in the reproduced 11V
data aupplzed from the HDD 1 by way of the 1T1>` I/f 3 a . Tf the
xepraduCed AV data is determined to be arraneQUS, the sequence pxaCeeds to
step S50 where the MPU-31 reca~ni.zes that the halt address cQrresnondzng
to the reproduced AV r~zta detected ~.n step S49 is a new detect area, Znd
the host rzddre:~n of the new error area is recorded in the new defect
tab~.e of the built-in RAht 40. The sequence then proceeds to step SS3.. If
the MPU 31 determincg ~.n step S49 that the AV is not erroneous, ste~~ S50
is slipped arid the sequence proceeds directly to step S51. rn step S51,
the MPU 31. determines whether the count va~.lts (the va~.m get in step
S46) of the number of reproduction commands cauuter ~.s o . If tire MPU 31
deteL-mines the count value rxaL to be 0, the sequence proceeds to stsp
5~2, and 1 is subta~acted frnrn the count ~ralue of the number of
reproduction conunands counter. Thereafter, the sequence returns to Step
S4B, and the ~iPU 31 again issues a reproduction commazxd. Zf the MPU 31
determines th count value to be D (the r~umhex af_ reproduction commandb
~.ssued has reached N'-f-7.) , then the Mf~U 31 determines in step S53
whether reproduction of the title   11 April 2003 26 acnuire<1 ~.n 9tep S41
i.s ended. xf: the MPU 31 determines that repzoduction has net coded, the
sequence rsturns to Step 545, the ntzmbax of Counter xs set to N far the
subsequent cluster, and c:teps S47-S53 reputed. Tf the MPU 31 determines in
sCep S53 t;ha.t reproduction has t:nded, the host computer 2 enters a wait
state. TI~e processa.ng performed in step S42, step S43, and step S50
.shown in rzG. 1.1. i.s further described herein with ~:ef.er.~nco to FIG.
12 . FIG. 12 (~Ly shows the oTOC i.nfoxmati.on which the MPC1 31 sexecGs
from the host R.AM 32 in step 542) FIG. 12(I3) shows the iRTOC information
which the MPU 31 generates in the hu~.~.t--iz-z R11M 40, and fzG. 12 (C)
shows the information formed rzy r~:eording the new defecC detected by the
MPU 3i in step S~k9 in t:he new defect teble of the built-in RAM 4a. In
FxG. :l2 (n) , the first block represents the part de<~cZiptoz of the title
information, the second block represents 



the part s3escr.iptor of the free area, and the third block represents the
part descr.p.ptor of the defect area. In the case of fIG. 1?(a), the part
descriptor of the title information c~onsi:~l:s of t,wc~ titles, namely
title 1 and title 2. Iu )a'xG. 12(A)) for the part descriptors of title 1,
0 zn the first row represents the head address of the f~.xst extent, ~Zttd
3 reprPSents the last address of the first extent. B in the :second row
rep~w Bents the head address of the subsequent extent, and 15 represents
the l.asr address of the subsequent extent. In   11 April 2003 27 other
wards, the data. of title 1 is recorded in two extents diwidr~dly. h' F~'.
. Ff ~,n the third xow represents that there is no dar_a in the: fallowi.ng
areas, xhe information of tit~.e 2 is fo~-~~tatted ~.n the same: manner as
that of title Z, and therefore d~::acrppGiou of the title 2 information is
omitted. for the part descriptors of the free area shown ~.n FxG. ~.?(R)( ~
xxr the ixst row represents the start address of the L~,r~a free area and 7
in the first raw represents the last ~xddxsPS o.f the f~.rst free area. 24
in the second row represents th~:~ head address of the subsncZuent free
area and 37. in the second raw represent:.; the end addxess of the
subsequent area. 40 ~.m the third xow represents the start address of the
free area and n in the third :row ret~rasents the end address of the third
free azea. Irz other wards) the fxee area consists of three axeas, h'fF "
FF of the part descriptor of the detect area shown in fIG. 12(A) represents
thaw there is no defect area. k~IG, 7.2(i) shows the content of the iRTOC
information which is wxitten in the built-irt RAM 40 of the MPU 31 in stag
S43 ~hocan in FIG. 11 after the MPU 31 selects the paxt descriptor of title
~. (sc:lectPd in step S~2 shown in FIG. 11y of the oTOC iniormatian shown
in FIC, :l?. (R) . IIG, 12 (C) shouts the new defect table of the built-in
P~.~1.M 40, namely, the disk address at which the MPU 31 has detected an
error in step 850 shown in FZG. 1.1. In this case, tile address i:~
determined to be the address of a secondary defect detected   11 April 2003
28 daring reproduction of. the data of titJ.e 1, and thus the address is
xecordzd ~n the new defect table in the built-in RAM 40 by thc~ MP1U 31. 



When the hiQU 37. detects a now defect fluxing recording of tile title
(processing in step S23 shown in FzG. 8) or during xep~:oductiora of the
title (processing in step 49 shown in F1G. :I ~.) , tlxe address of the now
defect area is recorded in the d`r4C infox-mation Qf the HUD 7.. However,
the axes is considered defective during recording or reproduction, the area
ig not neces9arily regarded zs dEfective when XT information is xecox:ded.
In the present embodiment, the defect area is used for r.~:cordinr~ 1T
iniorrnai:ion and a cluster in the xT data recording a~.~ea having the same
size as that of the defeat area is used to r-c:cord AV data. That is) when
a defect is detected in the n.V a~:ea, the cluster conCaining the defect is
used fox recording IT date while a corresponding area in the XT area is
used to record the d.i.spl.ar.ed AV data . The replacing of the recording
area is realized through usE~ of the P~FR.A pointer which indicates the
free area in the TOC management area. The process is described in detail
with reference to the flow cha~:t shown in FIG. 13. Xn step S61, the MPU 31
determines the size of the ~ir:fect clu ,Ler~ D in the secondary defect
area list of the oTOC z~Wo~;matioxr of the cost tAM 32 , xn step 562, the
MPU 3I dnt:~~~:rtti.nes wlrether there zs a consecutive free area having a
size   11 April 2003 29 equal to or J.axger than that of the detect cluster
D determined in ~tep S67. in the ZT recording area) rt the MPU 37.
determines Lhat a free area of a size equal to or larger than cluster D
door exist) the sequence proceeds to step S63, and in step S63 the MPU 31
adds the address of the defect cluster D (the head address and last
address) to the P-FRA of the TOC management area for IT information (adds
to tho chain of the part descriptor df the last free area of I~'
ir~fo~:mation) . If the MPU 31 determines that there is no consecutive
fr~:~ areas rta~ring the size equal to or larger than that of the c7~~fect
Cluster D in step SG2) then the sequence proceeds to step 564. In slap 564)
the MPU 31 issues a retry count unlimiting command to the HDD 1. rn step
565, the MPU 31 reads out the IT ' izWormation of the consecmtive area
having a size equi~ralent to that of the defect cl.u;aer D of the IT area.
In step S66) the MPU 31 writes Lhe iT information read out in step S65 in
the area of. the amount equivaletit to that of the defect cluster D in the
?1V data recordiny area. In seep S67, the MPU 31 rewrites the TOC
infarmatiox~ Qf tho x'f area of the amount equivalent to that of the defect
cluster D read out in step S65 to t$e address of the 11V e31'ea of the
defect cluster D. In step SGB, the MPU 31 adds the TOC information (the
heave address and last address) of the consecutive area {equivalent. to the
size aE the defect cluster D) of the IT inLarrnatior~ re,d in step 8G5 to
the P-F:~A of the TOC management   11 April 2003 30 ar.LZ for 11V data
(adds to the chain of the part descriptor of the last free area of the TOC
xnfort~ation' of the A'V data) . xn step SG9, the MPU 31. de~.etes the
information of the detect cluster D described in the oTOC inormation of the
host R.AM 32, and the host computer 2 enters a watt state. Tlte recording
area of the AV data and IT data and the ~'OC; i.nformation of the AV data
and ZT data, to which processing :hc~wu in FIG. 13 has been performed, axe
described further with rel;nrence to FIG. 19. FIG. 7.4(A) shows the entire
recording area before the processing shown p.n FIG. 13, and FIG. 7.4(B)
shows the oy irc recording area after the processing shown in FIG. 13. The
:;haled ax~as represents used areas. FrG. 14(C) showe the ~'OC
~.nfox~mation of the AV data after the processing shown in FIG. 13, and,
FrG. 1.h (D) shows the TOC information of the I`f data a:~ter the
r~rcoc~ssimr shown in ~'ZG. 13. In FIG. 14(A), the AV data is continuously
recorded in 



the 11V' area w~.th the exception of the defect cluster D area (addresses
~3 to C-7.). rn FIG. 3.4(B), the area (addresses B to C1) of the defect
cluster D is changed to the XT recording area through the processinr~ in
step S63 shown i.n FIG. 13, and the area (addresses U to z~l? hav9ng a size
equivalent to that of the t~ofect r.~.uste~: D of the TT recardi.ng area is
changed to the AV data recor:d~.n~g area. According to this processing, the
area (addresses >3 to C~1) of the defect cluster D is used as the
x~c~ordi.ny area of the TT information, at:d the arse (addresses G   11
April 2003 31 to G-1) which had beers the recording area of the IT
infaxmation iS ll:J~d a~ the recording area of the AV data, FIG. ~,~ (C)
:shows the TOC information o the AV data (only free area), the poinLex~ of
"P-FRA" indiaatea M, the part ' descriptor. of the free area of the pointer
M represents that addrel~ao:~ Ia to D-I are ree area, and the chain to the
subsequent part descriptor (pointer value N) represents addresses G t~o Z-1
(the area added to the ~.V data recording area in the processing 9110WI1
1T1 FIG . 13 ) . FrG, 19 (D) ut'IbWS the TOC information of the TT
irlforitiati.on (only free area? , the pointer of nP~FRA" indicates 0, the
part descriptor of the free area of the pointer 0 represents Chat
addxessc~s i~' to G-~. i s Cree area, and the chain to the :~uhsec~uent~,
part descriptor (po~.nter value L~) represents addregaes I:o C-1 (ttze axes
added to the IT recvxding area i.n the prpcessz.ng shown in fIG. 13y .
Z~erording or reproduction of the data in the zT area is performed in LB~1,
units including the aystem management area, and t:Ym HL~D ~. accepts access
without the number of retry limitation. The usual defect processing which
is implemented in the HDD 1 is pel: formed . In an alternative embodiment,
defect areas may be pl;ocessed as Follows. A save area is provided
previously, the ur'lVE.' c~r~-'c~ 1.u a7.located to the AV data recording
are temporar ily without checking whethea: the zT recording area is free,
and the   



11 April 2003 32 71V data is recorded. 'then, the IT data having a size
equiv7J.ent to that of the defect c~.ugter xs written in the defeat
cluster, the AV data in the save F~rez is transferred to the free IT
zccording aria to thereby empty the save area. As another optaon, an
alternative area may be provided for defective AV cluste~:a and the
computer can perfozm xeplacemettt of defective cluster areas with the
alternative area instead of performing skip processing. In the
above-mentioned embodiments, the host computer detects the ~:econdary
defect by means of the error status. ~~owover, as an alternative the MPU
37. collects erroneous LBAs Lrom the I-inv at completion of the
reproduction command so that checking error status during reproduction is
unnecessary. In the present invention, the distribution medium for
distributing the computer program to proces:;ing to users includes, but is
ittfozmatian recording medium such a~ and other nc-:twork transmx:~gi.on
mediw r7igital, satellite. ~1s described hereinbetore) execute the
above-mentioned not limited to, the a magnetic disk and C3~~ROM n such as
the Internet and because the size of a group conc~isting of consecutive
logical blocks is controlled correspondingly to the data recording mode, it
is therefore possible to rECOrd the data efficiently on a recording medium
wa.thoLtt ;~acriricinc~. recording rata of the data. Further) because a
partial area of the first data recording area containing a   11 April 2003
33 defect i.q changed to a partial area of the second recording area, iL is
possible to use the recording area efficientJ.y. ~,Lso, because th4 data zg
x:eproduced from the area of the predetermined x'c~llC`J. a cOI1ti11lllng a
defect dur~.ng a period of time for xecordirrg tire. pas~.ta.on of the
dsfect in the recording area of a recording mnd.ium, it is possible to
reproduce the data as much as possible oven through a defect is generated.
G~Ihil.e the present invention has been paxti.culariy shown and described
in conjunction with preferred embodiments thereof, it will bn readily
appreciated by these of ordinary-.skil3. in the axC. that v~a~:iou5 changes
may be made without departing trom the spirit and scope of the invention.
Therefore, it is intended that thr- apF~~nded claims be interpreted as
inoludzng the embodi.mex~ts d.~sc~:ibad harairl, the alternatives mentioned
above ) and all. equiv~zlerrts thereto.   11 April 2003 34 CLAIMS 1. An
apparatus for recording data as recording units on a recording medium,
comprising: 



means for designating one of plural recording modes; means for setting the
size of recording units according to said designated recording mode; and
means for recording the data on the recording medium on a recording unit -
by - recording unit basis, wherein the data includes audio data, video data
and system management data. 2. The apparatus according to claim 1, further
comprising means for setting a number of recording processes for each
recording mode, said number of recording processes for each of said modes
being indicative of the number of recording processes that are performed
when recording a unit recording to said mode. 3. The apparatus according to
claim 1, wherein said recording medium is partitioned into an audio/video
data recording area and an information technology recording area, 4. The
apparatus according to claim 3, wherein said video data is recorded only in
said audio/video data recording area and said system management data is
recorded only in said information technology recording area.   11 April
2003 35 5. The apparatus according to claim 3, wherein when a defect area
is detected in said audio/video area of the recording medium at least a
portion of said system management data is recorded in said defect area. 6.
The apparatus according to claim 3, wherein when a defect area is detected
in said audio/video area of the recording medium at least a portion of said
video data is recorded in said information technology area. 7. An apparatus
for reproducing data from a recording medium, comprising: means for
recognizing one of plural recording modes according to which the data is to
be reproduced; and means for reproducing data on a recording unit - by
recording unit basis, wherein the size of each said recording unit is
determined on the basis of the recording mode associated with said unit,
wherein the data includes audio data, video data and system management
data. 8. The apparatus according to claim 7, further comprising means for
setting a number of reproducing processes for each recording mode, said
number of reproducing processes for each of said modes being indicative of
the number of reproducing processes that are performed when reproducing a
unit according to said mode.  



11 April 2003 36 9. The apparatus according to claim 7, wherein said
recording medium is partitioned into an audio/video data recording area and
an information technology recording data. 10. The apparatus according to
claim 9, wherein said video data is recorded only in said audio/video data
recording area and said system management data is recorded only in said
information technology recording area. 11. The apparatus according to claim
9, wherein when a defect area is detected in the recording medium during
reproduction, an indication of said defect is stored in the apparatus. 12.
A method of recording data as recording unit on a recording medium,
comprising the steps of: designating one of plural recording modes; setting
the size of recording units according to said designated recording mode;
and recording the data on the recording medium on a recording unit - by -
recording unit basis, wherein the data includes audio data, video data and
system management data. 13. The method according to claim 12, further
comprising the step of setting a number of recording processes for each
recording mode, wherein said number of recording processes for each of said
modes is indicative of the number of recording   11 April 2003 37 processes
that are performed when recording a unit according to said mode. 14. The
method according to claim 12, wherein said recording medium is partitioned
into an audio/video data recording area and an information technology
recording area. 15. The method according to claim 14, said video data is
recorded only in said audio/video data recording area and said 



system management data is recorded only in said information technology
recording area. 16. The method according to claim 14, wherein when a defect
area is detected in said audio/video area of the recording medium at least
a portion of said system management data is recorded in said defect area.
17. The method according to claim 14, wherein when a defect area is
detected in said audio/video area of the recording medium at least a
portion of said video data is recorded in said information technology area.
18. A method of reproducing data from a recording medium, comprising the
steps of: recognizing one of plural recording modes according to which the
data is to be reproduced; and   11 April 2003 38 reproducing data on a
recording unit - by - recording unit basis, wherein the size of each said
recording units is determined on the basis of the recording mode associated
with said unit, wherein the data includes audio data, video data and system
management data. 19. The method according to claim 18, further comprising
the step of setting a number of reproducing processes for each recording
mode, wherein said number of reproducing processes for each of said modes
is indicative of the number of reproducing processes that are performed
when reproducing a unit according to said mode. 20. The method according to
claim 18, wherein said recording medium is partitioned into an audio/video
recording area and an information technology recording area. 21. The method
according to claim 20, wherein said video data is recorded only in said
audio/video data recording area and said system management data is recorded
only in said information technology recording area. 22. The method
according to claim 20, wherein when a defect 



area is detected in the recording medium during reproduction, an indication
of said defect is stored in the apparatus.   11 April 2003 39 23. A
recording medium for storing data, comprising: an audio/video data
recording area for storing video data, said video data being recorded in
said audio/video data recording area on a recording unit - by - recording
unit basis according to one of a plurality of recording modes, the size of
each said recording unit being determined on the basis of the recording
mode associated with said unit; and an information technology data area for
storing system management data, wherein the data includes audio data, video
data and system management system data. 24. The recording medium according
to claim 23, wherein when a defect area is present in said audio/video area
at least a portion of said management data is recorded in said defect area.
25. The recording medium according to claim 24, wherein when a defect area
is present in said audio/video area at least a portion of said video data
is recorded in said information technology area. 26. An apparatus for
recording data on a recording medium having a continuous data region and a
dispersive data region, comprising: means for detecting a defective region
within said continuous data region;   11 April 2003 40 means for recording
continuous data and dispersive data onto said recording medium; and means
for controlling said means for recording to record said dispersive data in
said dispersive data region and in said defective region. 27. The apparatus
according to claim 26, wherein said means 



for detecting further comprises means for detecting in said dispersive data
region a region that has a size equal to or larger than the size of said
defective region. 28. The apparatus according to claim 27, wherein at least
a portion of said continuous data is recorded in said region having a size
equal to or larger than the size of said defect region. 29. The apparatus
according to claim 26, wherein said continuous data includes audio data and
video data and said dispersive data includes system management data. 30.
The apparatus according to claim 26, wherein said means for controlling
controls said means for recording to record at least a portion of said
continuous data in said dispersive data region.   11 April 2003 41 31. An
apparatus for reproducing data from a recording medium having a continuous
data region and a dispersive data region, comprising: means for providing a
location within said recording medium of said continuous data region and
said dispersive data region; means for reproducing continuous data and
dispersive data from said recording medium; and means for controlling said
means for reproducing to reproduce as dispersive data at least a portion of
said dispersive data which has been recorded in said continuous data
region. 32. The apparatus according to claim 31, wherein said means for
controlling is operable to reproduce as continuous type data at least a
portion of said continuous data which has been recorded in said dispersive
data region. 33. The apparatus according to claim 31, wherein said
continuous data includes audio and video data and said dispersive data
includes system management data. 34. A method of recording data on a
recording medium having a continuous data region and a dispersive data
region, comprising the steps of:   11 April 2003 



42 detecting a defective region within said continuous data region;
recording continuous data and dispersive data onto said recording medium
via a means for recording; and controlling said means for recording to
record said dispersive data in said dispersive data region and in said
defective region. 35. The method according to claim 34, wherein said step
of detecting further comprises the step of detecting in said dispersive
data region a region that had a size equal to or larger than the size of
said defective region. 36. The method according to claim 34, wherein at
least a portion of said continuous data is recorded in said region having a
size equal to or larger than the size of said defect region. 37. The method
according to claim 34, wherein said continuous data includes audio and
video data and said dispersive data includes system management data. 38.
The method according to claim 39, further comprising the step of
controlling said means for recording to record at least a portion of said
continuous data in said dispersive data region.   11 April 2003 43 39. A
method for reproducing data from a recording medium having a continuous
data region and a dispersive data region, comprising the steps of: 



providing a location within said recording medium of said continuous data
region and said dispersive data region; reproducing continuous data and
dispersive data from said recording medium via a means for reproducing; and
controlling said means for reproducing to reproduce as dispersive type data
at least a portion of said dispersive data which has been recorded in said
continuous data region. 40. The method according to claim 39, further
comprising the step of controlling said means for reproducing to reproduce
as continuous type data at least a portion of said continuous data which
has been recorded in said dispersive data region. 41. The method according
to claim 39, wherein said continuous data includes audio data and video
data and said dispersive data includes system management data. 42. A
recording medium for storing continuous data and dispersive data,
comprising: a continuous data region for storing said continuous data; a
dispersive data region for storing said dispersive data; and   11 April
2003 44 a defect region included in said continuous data region; wherein
said defect region is managed as part of said dispersive data region such
that dispersive data is stored in 



said defect region despite said defect region being included within said
continuous data region. 43. The recording medium according to claim 42,
wherein said continuous data includes video data, and said dispersive data
includes system management data. 44. The recording medium recording to
claim 43, wherein at least a portion of said video data is recorded in said
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